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K-/>^->Gl 1 <fc(Dffl*i±Ei2>^5 -y^SBl 20 

3 frhomMr- * 418A*«f«c3W 5 J: 9 «c 3 h 
/cNANDV- hG 1 2<t, ilB-rW* »J f 5 -* Ui?* 
*REG lfrettWStlfc^-^rtiHiStt-CllfS©* 

4 ^ >^rHi^T£iI^[nIBDLY£> R2KISBDL 

Yoa^^sfs-rs-o^'-^G i 3i, »-f 

Gl 3©W*i±KNANDy- hG 1 ZOtiitft^A 
*i«NANDy-hG14t(Cj:0«|«Sti, ±IB 

/tK#ffiL:r-*c, d*5<fcOH2>X-7*^[nlBl 3*> 
fcfiSteiSStifcR^ttiOT*-* nt*tl<T[32 Kt^L 30 
fcRffl»*Cd* NAND f )N AN D c ***** 
CO 8HMir*tt. X^^SWl^Utf-^ 

ahi**^ i /o^ta^^n^o 

[0 0 2 2] COcfcStcUT 1 tr? h<Df*-*#tt«j3 

^7hSht«f$3nt^&f-f "d" (=b)®l 
hjWH*3*i*. c<D±$. >Ui-vr-*is&a 
*REG1, REG2©S/7htfttt^o^CLK2 
KBHWl/tTfTtotiS. 5»c, W#±E'<-f:ry? s ~*U 
^X^REGl, REG2*^f-^ "c" , M d" <D 40 
^CObfv ha^R»U13ti. -fe>*^ ? *@8& 1 3 *»6fi: 
JSgaSSJi/cR^fflL?*--* M f " ©»c©l tr? Hc*t 
Lt»IS*(d*NAND f )N A N D c **mm? 

- # Am*** 1 /o j: o *hr^u«j $n§ 0 

[002 3] ±IBCD J: 5 K % iKSEftRBiaB 1 4 
raBERStifc^-* "a" *R*fcAffla»? I/O 

-ta^^-tf^K^occ, j£^&3n/c^-* "a" *— 
l^^tyf-^u^^REG ncttttu ^rootr 50 



«pBH¥- 1 1 -25 68 2 
10 

* h CCoi^r j|QQIWS«FT LfctftCC'< -f * y f - * us* 
X^REG2rt<7>f r -^iSSCCAtt*4a j F- I /O^HJ 
*S*4<t5CcateSLrfeAC». *<D»^ ±ffiiffiSls| 
BDLYOftfcOCc, 1 tfv h©^»^HB*RW*J: 

^U^^REGlrtOf-^f c % 1 tf 9 hR*ffl 

eS^-ft'Jf-^UW^REG lrtOTCOtTy h 

EGrl. REG2Cc»jttUT3&»6JWB-^Hl*-r4»d© 
AVt'Jf-^U^X^REGl, REG2<D^:7H& 

[0 0 2 4] Z<D9m&\<D7~> v i/a^ y » % tftfcfM 
R3tittC>*s. ^§P(DCPU^e>^A6n^nv> K 

iex^^^sw2, sw3^«i5iBcc*f-ra#JiBifi#* 

■WCJI5rtLrffl*-<-*5/-^>* 1 8 £«rflM.-C*5»3. 
av> F*«#A6*i4 i*ti*»RLr 

flP3&£H«K:. nv> K (^) **fr'r«©tt: i fiWtt 
Hl©^-/^P****»Blft3tifcROM («J-P*> 

y-rf*y ) 37>Ff^^l7^nv>F 
CC *t J£ L fc v -/ * p ift^fflf (D5t si TFW^U^ 
1 8 J: 9, v^a^p^A 
#SI&3ft*J:5lc«ra3*iTlr>4. 

[0 0 2 5 ] B3NB3&«ii*^JlR«EI5<D«ii*7U-tC 
Seiv 5fc©J:5«:R9i3*iS. 

[0 0 2 6 ]5t^ »ii*tcittt^ % -T^TCD^-ty^ 

ro^*y-fe;n* % *6ffii>L*i>R «5V) ^-r^ 
,fc^ic3n. S^ii^x-^ibr "n" *EttLte 
ttRittS (03 ( 1 ) > . -«M*B, 0 1 3COTTT 
J:^^c, 9- KRiffi'feiWr^'ty-fe^oa^ hP- 
;uy-hCGCCl 0 V, l^y KU^>CC0 
V, S« (liltMpwe 1 1 ) *c-5 VODKEESrHi 

flnur, h FGicm^^aA-r^c 

iCCctOtf^^^ ±IB-«m4«, j*»CPU*»fcfH* 

iA^ tiS C <htc J: ^ Htf 3 n^>« 
[0 0 2 7 ] Ajrfc, §13 (012. 014) &tfcl> 
psub«pi^ftIS t pwel i«y^y-fe 

fromtttKZpmmmftv^wm. n i so^^- 

dr«*«F (A«BEEnai«F) ^ca^p s u biCDJS^i 
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«Jf8pwe 1 1 (DftffiCDn +tt-^*y -feJUOy-X, F 
M>Stl pS»)i^pwel l<7>gtffi<Dp+, 
VU-^3>gRi^n i s oilOn + fciO'lfip 
s u b©*IOp +tt, **5»#fiW«CC«(4*#iL-B* 

So »K(flH3*lttl»JW. lo<DpSf^x;l/«J«Cc». 
1 2 8*©J:5 49- K««c«ffc3ftfcy*yfc;i,j&qe 

&zmtR ( i ov) /mun (ov) mctt, 9 
- F«*<a©rH*feoi(J6r*4. 

[0 0 2 8 ] — JBH*jMK7-J" £ <b % JWPO CPU^6 
F#04<Dnv> FUS^X* 1 6«:»#ii 

sn^t i«c±5 77 95/ay*!;ttt#a**- F£ 
ft*. C(D»*ii^-FfcfcCir. B^tecd * >r * > ^ 

RE G 1 , REG2ltffi9SiA,r, 2t'7hfo« 

7'S 1 ) 0 ^Jfttt. a NAN D b , NOT b (bCOK 
K) , aNORbOWKfTftfetl*. £»3ftfc7*-* 
(lig«aNANDb)(i, i2>X9?#§Rl 3«C 
$*K3*i£ Uf>^S2) . 

[0 0 2 9 ] ^OX f ^ 7' S 3 t V f - ^ UJ/X 
*REG1. REG2rt©T^T©7*-*#^3hfc 

PU*6«|&3*ifcX <n«J) *TFI/X£H1 Otc^ 
Tft/gYT FUX*7^>#3 3^6m*sn^Y (#^ 

##HfT3*i& (Xf^S4) . 01 2 

GCC-10V, v bmZftLX^ZM&frb FW 

fc*$ v .COt*#«tR©9- F«tC«Vc c (09*. 
#3. 3 V) **Httn3*i5. CttteioT. rvX£- 

*7ic j: * l ^ c > ffioiEtt*s mm 3 n * „ 

[0 0 3 0] ^tC, »ii*U^KCj£D^y 7r-(m 
EE (11B«^3. 5 V) 3^«*3i*B$CCJltl?ttJB{c3 
ft/c*<Z>y- F«fc«*&S*x, »*i&#^i/X#E|ffin3 
ftfcy^y-fe;l/CDR*HiL3&sff«C3bnS. ^»tc»*ii 

"o" #&&mstiz>tfi* »»a*^jaa)y*y-fe;u*> 
e^^aiu^-^i "l" #K#ffl3ft*. se-? 

CCr»#&#^7L/ct? F<D-te 
>X-7^^[plffil 3Qf-^« M 0" HUSKS*!* (X 

f^'s6) o fir, -r^T©42>^^^^HBi 3 

07^f-^^ "0" Cctt-o/c^5^*lJjeu, 



(7) 1 1 -2 5 6 8 2 

12 

"o" fcancifcDiBi©**^^^^^^, ior 

fe^^f*-*** "1" "C^S^^iA^^cD^^ri;-^ 

;u#s*;hfcf. xf-?:/S7j&»£S4tt:Ro-c "l" cc*t 
J£r***ii*^fi©y * y.^;bcc»ursa»*ii* 

-rc <h-c±roy * y ^(DLd^{tamj&»^ »j7 7 

-f «EE£TFK:T** S J: 5 W x $ ig t, EPfln 3 

ft& 0 ctiaot, »*i&*©acShfcy j ey-b;n* 
¥*>|-C3. 2VgK®LSlHH*WTSJ:9K:3*i£. 

io [0031] isas&A^ 'j 7 7 -fttttec «fc ^^r©y 
*y-fe^^s©»fa<D'f r -*cD»ii*^7-rsi, 

■c; x^*:/s S'MMtU -r-^rost iA^u^;i/^c 

"10", "01". 

"oo" jcwr^^i^aWTbfcjwee-r*. *u 

(NOT b ) icm~3< 4«f s -* #U *>J -fe^CCS 
7- FAO^y 7 7^1E*SI <2 0S&i 
2. 5V) lt<'J7 7-f«Tten, «*i£#<Z>&3 

20 tifc^ty-bWiTfttz. 2 vgttoL#iiffl**r 
^i^c^n^ maoaiMis unor 

b ) ©Sii**j<t^ i/77-f (^9 7t -YflffiE 1 . 5 
v) tfHEffsti, **ii*©&sn/cy*y-fe;u«^ 
■ci. 2vs«oL*^tt*W"r*J:5cc3tir«a* 

[ 0 0 3 2 ] H 6 tt, ±SB«ii*SCXSii*^ 'J7 7 >f 
«J^CD$0iap^n^^CLK2<h-fe>X^y^@gSl 3 

To — HBO**ii^rW, » l©SS»e* (a NAN 
30 Db)4-fe>^7^ ^{UK 1 3 #iA^^VUX 
ccjrD^^^offl^ "1" r*SilR3iifcy*y-fe;i/ 
Cc»#ii**S4 3tiS. ^CfC, #ii*^y7r-f«EE4 

^U?n/cf-^^ "o M tc^orc^^s^^jST 

y- ^ti <tao»ii*^ar*aci*5#3^S(o 
"c. R*mo-r-^^ "o" 

Djl3n^ 0 »CC, 92(Da0M5« (NOT b ) 
X^ ?fiRl 3tClSSI3n, •i&*'WXCCJ:Q> nff 
40 f8©^*y-fe;ucc«ii*ttf¥*sH»&3ti*. »i&*^y 

^T^mroi, 2. sveaccaasesnrfco. 

i&*3^tt3ti*. 93 (D9H|C«I« (a NOR 

b)*J. -fe>x^^^HB5i 3fc<S23*i. ±iairaa 
o^m^f ton 4. c ois^osiA^^ v y r 4 mm* 

1. 5V*IgT&£ 0 

[0 03 3 ] ±i$L/c «t ^ jc % ±ismn«cc*5i»rtt 1 
(155 #Jb F) (cS4>fi< 19:^3 n/ci/^ 

so o. 5 v> tj&sior. JM««*u^^6aar3^ 
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4#fi!K*ffiff#«;fc*toS (3. 5V-2. 5V- 

i. 5v> j:5«:w»stis. ttc ±imnm-c&* 
mi (B) cc^T<t^tc, B«i-r*i/*^ffli3&Jitinfc 

0<t**fcffiC»*><D <2. 2V, 1. 2V)fc»Lr 

«>, «t>m»L#^ffli (3. 2V) 

(2. 2 V) *a«&bT»*i&**frttl>. Jfcfc— H 
B©«EE«tOfeJft»U^ (3. 2V) > */tWfi(r*U 

[0 0 3 5] ^tC, 08*5cfc^9*fflCir^^:y*fe^ 

■fe;l/©3>Ha-Jl/y- hCG5C3. 7V, 2. 7V* 
fcttl. 7 V©±5&»!RU^l>(D«E*\ SSfctf* h 
•Kr^Lr FU>f>CCl. 5V©«E*EPftrr*C<fcCC 

> F^b7> FU^*£ 1 6&c#£jA£ft£C<bCCj;i9 

[0 03 6] K*UJL»ft*H*&3n*i. *"rR*ffi 
LU^**fciWr>3. 7VKR5ei/T7-Flifcttft 

_hcf£ c^^s i i). ni, atRSftfcy-ty 

* ^BB l 3 ted: 0 JWW&C t-Cr-ZKDUfr 
UL4?fft5 (X-r^'S 12), 8*HlU»ffi 
**-H S > — m £ stett =B B r* * Cc <fc r £tf* 

oataw^ns c^^s 13) 0 rtc*>%* 

tHUWftP— ±ia-fe>*<5^BBl 3 
ftcDic&ffi Ut*- * y ^- # U^X *R E G 1 
^IEi£T* (Xf'^S 14). 

[oo37]-eur, -fe>^^^^iBiBi 3W©-r^-r 

©H*ttibf J -^CD<E2S^»T-r*i^'f-^7 r S 1 5* 
6Sll^Rot, H*fflLU^l/*2. 7VICRSI/ 

u*5<fco*Ksi^T*r^<b, R*tat/U^;u*i . 7v 



(8) !f#B8¥ 1 1 -25 6 8 2 

14 

s i 3*6 s i e-MMfOTB^mo^-frfcaaa^ 
asaftfflHBi 4cc«ss-r*. s/c ±E/w*y* s -ir 

l/^JREGl, REG2&C«^3ftT^£f :: -££ 

Uf^sn). -ei/t, «>^H3§ i 3rt 

KS16-S18) *«0igU il*HJL»ff3W«7 
T£ 0 ±IBf : -^^BEI2cDvll^lltf*r^CiCCj: 

io 0f#6n^ o 

[0 03 8 ] H0CC» % ±E**tc«£ofcK*aL«f¥ 
*CC*5WS*W^D v ?C LK 2 <h-fe>*7 ? *BB 1 

^FfccfctfT FU**«M.&*i4£ m R^ffiUHrf'fctfKI 
*&3ft, *1'»lOR*im/^K3. 7V) MRU 
SftT^-FttsWtt^tf&ti&C&KJ:^ 

3. 7VCCj:9fflJgl,/c? !r -* "c" B*>X5^B 

20 ki 3tc<toR*usn, -fe^^^^^o^-drfir* 

U^;l/2. 7 VtcKSLrW htxlc?-* "d" » % IB 
2 ©^W t y f - ^ l/^X 3? R E G 2 (CfiS^tl^o 9 
-F8*»3 0S*fflLl/^H. 7VteTtfrf#6ft 

/cf-^ "f " w^ifes&aBBi 4ccKass*i, ±ie 

"c M , "d H . "f H <04m?-*M2 try Ff-^ 

30 [ o o 3 9 ] m i o iia^-^^ • as^^ffi 

yMDFM©^#©«lS8Wi, CfttcgSR3ft4 3> h 
CONTlt C©Hi6«|©^ffl7^tr^ A y*ycc*tL/ 

[0 040] aiom^t, H4i|p|— w#^wsft 

40 tofe, RE G 1 , REG2«n> hP—5)5p602 tr^ 
h^SSii^-^SBXOiitf^^^y^-^U^ 
1 Ittffi9i&*ft/c2 fcfy YT-Z*4mT-$fc 

m^^f-^mmm^ 1 2«famoscDcI: ; 5 
h y * ^xtttciEtasft/c^yru^ i3»s*ta 

U^- ^^irCK^^iA^r 7 - $ SrffiJTr S -fe >X =y v * 
HB. 1 4tt-rf*yru-f*6K*ffiSft^:4f§f s -^ 
^7CCD2 e» h^-^KiKllkr&iiaBWMIBB. 1 6 

50 j*Sav>Fl/^^ t 1 7«n^> FUS^X* 1 6tC 
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[oo4i] w«cHsshac»*j % commw&mv 
hH^hK»jSbr-fe>*^* *@isi 3#fa#e>ttTi> 

* Y 7 s n - ^(iIS§ 1 5 &c<fco t«H S ti T U # 

*»" /< ; i7TH*2 2t^t«K)CPU»^|l|* 
Sft£„ 04©||tefl%D-fe>X7 v*m%\ 3^-^ 

z±mmtemm&&>mt2ti2>&, mi oq^ccy^ 
[0042] c <D$mm<D%>m7 ? ? is** ^ y ca*. 

3^gu#ffi£ft/c^~##*~JU "0" gfcte:*-^ 
"1" *»%*lJffi-rS*-Jl/*!l«ilB2 0, 3>hP-7 

c o n t «> 6tt<& s ft a y -fe » h «# r e s y vm 

E, 3 7>FAAWFU^A 

j]fr%frt-?tczb<Da-? > F >f * - zT)Vm^C D E 30 
»IW»»#S:Rtlii0^v7TigK2 1 TFUXfl 

2 2 ^±E^BHia«#«c*^c»rrtaR@Hcc»r a«i 

«W#ft»JiSr *rtSB«#«^0»2 3 . ^ ? 7 7iB 
2 2 &cBK9i*£ ft/cT Kux^t^r Kl/XU^ 
*24, A^f-^^}$«f-^U^^2 5, BX 
9&*ft/cT KU^Sfa-KUtyt'jri/^ 1 2 ft 

F«*«RTS{f#«BjSTSxr f uxfa- 

#26a. 2 6 b*jJ:C^7- F F5-Y^2 7 % 

2 8, ^*y(Dttfm««C[£i;TC*a6<D«E©^6 
74 v+^Vm&Z 9, rtffl$<D*a?* (CLK2f) 

•#ii*^l/XB90^IH*#A5dr-Yv|Hll»3 1 . e> 
1 6Ccj:4^*y(DM8Ptt!B*^r^^-4r^ 
U^X£3 2, YTFU^*ittWtCiapf-r4YTFU 
^*^>^33, ^FAtTv h(D(4g (T FUX) 
WS7Fl/Xl/j;x^3 4 % YTFUXiT^lTF 50 



«fJB¥ 1 1 - 2 5 6 8 2 
16 

u*t&imr&n&m®»3 5, tf u^-si 
te-r**fefflF56r f^u^^3 6^fxn^ 0 * 

[0 0 4 3 ] 3*>CC V Z<D$mm<D&m7 V v f*M*z 

o#$Mfr(Dilj (^3#M) #ft*o/c<t*CCC*l*Sl« 
CCS*4«1» (tTF. y7U*S/*««£»Ti) £<f 

ra«W+8P;fc6 3v> F*^M.6*i*C±CCj:»)flK <fc 
^tcsnr*j«3. 'j7l/r>a37>F^37>FU^ 
1 6KlR9i££ftS£, 7>(^7'a^AW 

fit^tcsn-ri^. coy 7 u «r>aimcoi^«g 
r»HKc»wr*. ±e*-^«jehr2 o©*jjee* 

^ntfc^ y 7Uv ^A-t- FB$Cc*-;l/*!l3ilBlfS2 

owif-wt-^ M o" *«eu 

1 say 7i/»i/*»f¥*#±-rs. £/c. ^-^^i 

" 1 - &mr&t> u-'ri'V 1 8 j*«*ftffi*ff± 

[0 044] C<DSHSWCC*Jl>r«. X7F1/X 

fctOfzi-jflfiT Fl/Xl^47'yf3-y2 6 ai^ 
4>r^-^2 6 b*C2l5^C7 r n^ K-T^^y^n- 
K*at*»fflLr*»0. m«^»Jf3-^2 6atX 
7 K U^O±(l3 e 9 h SrJtrfa- F Lt , *<D^"y 
t 5 ^- F F^^^'2 7*®mi>Xf%m<D7 

-F»*aJ?T*J:5«:LTi,»*. C©J: ^ft^y^n 
-F*5**««r*CiCcj:D % ^0^-^26b 
t*«T4#fif3-y*y*V7l/-f©»7- F«f7 

[0045] «c*y, ±lEHM«?ilco^fii7 ^ ^ so*-** y 

i4^il 0^$ntl^J;^(C2b'7F7 < -^ 

ssii, 1 4*h— s/y 3>a«cc«*ri»*#. cn 

4C»OT, ^ sp 7"ffiS(Dif7v«tc < . SfcH 1 1 CC^T 
FP-7^7 hCONT«c^BUSrjRKILTiWUP 

ffetcr FU^SHMJ*37> F*fiR««*fll*.*J:5 
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[0 04 6]115«7- F8WWV s u b 

1 8*6»*StifcS««ft*- FfcStfJCLfc 

7- FSBBE%^rtttBHB£BB2 8<Dffitt&tf» 
£LfcBiI*3W**^**>^|5IB ( 9 - FBBBEtt 

«eib) 2 9<Dmm*ft&<D'b<D±mmv<ib*). 7-f 10 

[0 04 7] -Tftfo^ ffl*©2tt077-r>*^'J 
r^Btt 9 - FBBEEtt. K^tB LUffi (2.-7V/0 

v) v »ii**E(-iov, ov) l «i»'<y7T 
>r*E(i\ 5V) , siSff.(+iov, ov)so' 

m&n)VT4VEE (4. 3V. 0V)(D4«8T*i 

*i*7-F«BEEB\ »*Wl«E(3. 7 V. 2. 7 
V. 1. 7 V. 0 V) , SiA^mil (-10V, 0 
V) % fii*^'j7 7 -/BEE (3. 5V, 2. 5V, 20 
1. 5V), M**jJ:WH*^y7T-/BE (1 0V, 
4. 3V, 0 V) RWy U^S/aBEE (- 1 0 V, 1 
0V, 3. 7V. 3. 5V. 2. 7V, 2. 5V, 1. 
7 V. 1 . 5V. 0 V) iftS. 

[0 04 8] ±1EX>( ^>y[p]3g2 5/-$r>-* 
1 8fr6^3hfcSBttfls*-- FCcWjCl/fcrtSBWW 
if«Wt, JJErt8BB«R£SIB2 8TJ6t3tifc 
Bffi*ttffi*- KtcjSDrBIl 6<Dcfc^tC«flc3tl/c7 

~ff^:/hb2 7cdbb*fpi 1 P2«cfltt&r 

£«, 30 
[0 0 4 9 ] 0 1 6<£>7- K K7-f^WDRVIt 7- 

^lelffiLOGS l<Dmt)S-FN 1 CC 8 fflOBEaiRH 
RVOLSl^VOLS8©A***I8*U 
HBBIRIslBLOGS 2<Dtiijjs- F N 2 CC 8 ffiOBEB 
»VOLS9-VOLS 1 6<DA#**iiSMStU 
^■Jfn-Fil^Xpl, Xp1*-Xp8, Xp8* 
CC J: o r ffi * OfIj£a!R[Bl&§£iItR*r * J: 5 cc ft o T I > 

*c i#XM, XNfci^yfn-KifXpi. x 

Pl*-Xp8, Xp8*(J7h*l/Xfa-^XDCR 40 
(2 6b)H»W, C©£*BBEiMll§IBVO 

lsi-volsi6^ *ftttctt&-rz>*fommv&s& 

LOGS 1 &tcte2&m9ll>'<J\s<DmtRm^ZBlJ3LX 

offi©Baas?@Bccr#jB!Ri sft6&©£[a]--<Dii 

[0 05 0] -tOfcaMc. #i§S/BMOSFETQ5 6. 
3£&C, ^I£#i§tfflMOSFETQ5 6, Q5 7 

h*7««{csnfcih*, 7- K«ccstbr#a 50 



11-25 68 2 

18 

lRtt»OBff*a*3**fc«>tc. ±E»»»MOSF 
ETQ5 6 , Q5 7i«B»«:X-f •y^fWtBlSti'CtB* 

lass i NV2©*n-enoA*cc»fS©BE*tt*&piffi 

&C*T £ 7^7 7^MOSFETQ58t^«>MO 
SFETQ5 9£#R»&*rCC>*. 
[0 0 5 1 3 016 Ctfcl>T v ±IBfi#XM«. 8#<D 
7- F«*HBiT48l©9- F»#©4>a»J&l,>r*i 
CDfif<D7- F«*B»?-r4^J8*-r4 3 fc' ? hcDff-^i 

^3ti4, 7*yf3- Kfi-sfx pi, x p i *-~x p 

8. Xp 8*tt*7-F3KW«:**tlS^r#lO«7- F 

S E L(J^YL/^S{l5l/^;l/ 
^yfn- Kfi^Xp 1 , Xp1*-Xp8, 
Xp 8 *co-eft^ftte:, a^u^;i/#jiJR 

[0 0 5 2 ] ±1E7- F F^'WDRVOaa^P 1 CC 

e»&3ti4BE»m*. ^»;7t^. r&ih 

LKffiflB3*lS5V. 4. 3V, 3. 7V. 3. 5V, 
2. 7V. 2. 5V. 1. 7V, 1. 5V, 0VCD<£5 
^cIEVppt^O, «HFP2«c«»3ti4BEt*»* 
U^U^^^CCffifflStiS- 1 0V©J:5«cBff 
Vee, 0BO«*aiBfi[feL/<ttffi»BttiLr©OV 
<W:5&BEEV s sr*5, 

[0 0 5 3 ] ±E*l»iajRI»LOGS 1. LOGS 
2ti 4 S^rX7 s 3-yXDCROfi#*JSIte"r*-/>/< 

-* i nv i t^<Dmj]*{&gi> i/< wawrr* 

*7yy~hTGl£, Xf^-^XDCR Off 
B*>l/< tt5I#T-r& h7>X7 7 y-.hTG2i«:j:0 

[0 054] iSBBfiEBIRiaBVOLS 1-VOLS 1 

ftfcBBEatRHBVOLS l<D<fcSK: % SB\P3±MO 
SFETQ52©y- HitDra^tS^eta/c^y^n- 
KMXp 1 *ccfcD*-/ »*«»S4v5N**:/*jU 
S^7'^MOSFETQ5 8i, *8T-P4£MOS 
FETQ5 3©y- h iCDfflfClSi^^tl/c^y^n- F 
fifXp HCcfcOx Y *^$iJ®£ft£P^ + >^U^7' 
;l/7*7"MOSFETQ5 9££{f;i, 3 6^f9tfflM 
OSFETQ5 6^^ y^n- Fff-sfXp 1 *CJ:Q*</ 
ffi^O^gffflMOSFETQS 7 £7'';^ 
=»- FfifXp 1 *KJ:9x>r ^^«I«p-rSJ:5«:|»jiJc 
3ftTC>£ 0 ±9B4» J F-P3fcJ:iyP4tCB. HEEV c c 

S/tteV s swmsstiz. 

[0 05 5]^, M 1 6CD7- F F^/^WDRV© 
f¥fll*SiWra. * l ccttSWP*- FCcteW4«B-p 

l-P4<D^EE<t7- F«BEE^3tirt»4. 
#*-F, tfte-t-F, SS^ffib*- F<Z)S*<D1S3ecD 
tt*«:^C^rttSl98*«B'rs. 

[0 0 5 6 ] 

[»1 ] 
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19 



1 

20 



2 5 6 8 2 



\ 


otLtL 1 tU 


UriotL tU 1 tU 


An 


v _ - 

Ap 


ut 


P4 
# 


PI 

<§> 


P3 
O 


P2 

© 


WORD 
LINE 




o 




L 


H 












Vpp 


ERASE 




o 


H 


K 


L 


Vcc 


Vpp 


Vcc 


Vss 


Vss 






O 


L/H 


L 












Vss 




o 




L 


H 












Vee 


PROGRAM 




O 


H 


H 


H 


Vss 


Vcc 


Vss 


Vee 


Vcc 






O 


L/H 


L 












Vcc 




o 




L 


H 












Vcc 


READ 




O 


H 


H 


L 


Vcc 


Vcc 


Vcc 


Vss 


Vss 






O 


L/H 


L 1 












Vss 



nv>RcJ:9v«**- F#}g^£tt£<h, SST-P 1 Cc 
(JIEVppAi, ^/d»P2JctiVss, WP3*j 

ct o' p 4 dc [zmh.v c c #^*i-e*i* a v ? > y@s§ 2 

9^6{ft*£3ft£<t<t^c, $iJWf^DE#a^U^;U 

£C£^#g<t&£ 0 C*UCcfc^ iiilRU^ OWU 

NV l&^h^X^y y~ h TG l^Uy- F 

SSVOL S 1 ^VOL S 8<DAt}dC-5-XtDtiZ>o r8*# 

'J-teA'-castB^ ^yf'a-KflWXp 1. Xpl* 
-Xp8, Xp 8*tf\ fOHXp 1. Xp 1 */cW 

OSFETQ5 6, Q 5 7 ttSJZaHRBK V O L S 1 tc 
6^*>ttffli Sti, FN 1 <Dfi#««flE»IRllK 

vols i tc/fwreoiians. coi#, mEEiSWH 

SSVOLS 1 CD^VI/T y 7'MO S F E TQ 5 8fc<tV^ 
;^^>MOS FETQ5 9tt, fttc* * h *7#3!Kc 

[0 05 7] SttSSaBRHIS V O L S 1 <D 

MOSFETQ5 2, Q 5 3 (Of- h KMlLIE^ - F N 
I®{g##«te3*i4. C*ifc:J;^T, HJ^HIggl NV 
2©MO S F E TQ 5 23&J*>tti«C8ht 1 7- FIB 40 
WUJgfP l©tEVp p«cj:oT3K3*i#tf>4. 
CCD££ V i^©MO S F E TQ 5 3 ©y- h(C«»S 
n^D^U-<;Kt MOSFETQ5 7C0fffflKJ:-5t 
^MEVs s cfcOfem^P^U^CcStir, MOS 
FETQ5 3B3S£CCtt#? ht7^n^l^ 9- F 
SWl(DU^CO±^ct¥^r^ -f — K'<» ^MOSF 
ETQ5 5<2n>#*2>X#;*:#< ^n&CiKcfc 
0. SKMOSFETQ5 3©y- F#«EEVs sfcSi 
$lJ£*VCMOSFETQ5 3a*4K*» F*7CDttfiR 

ic&*. fi£oT, ?b**- Ffcfc^r, atRy^ey-feji/ so 



tfis^snros?- Fttwi «vp p*-c5fe«3tt 

[0 0 5 8 ] ilJ?ft#SEL^±IB<Dcfc^tC^^ 

ft^xpi, x p i *5^-en-enn^b^;u t 

JWC3*iS. fS^t, WE3»?HKVOLS lco^dtffl 
MOSFETQ56, Q5 7 tt^C^ttJRi 3*1, -/ 
- FN 1 ©ft#ra«EE«fR@BVOL S 1 *Cffi9&**l 
C<Dt%, SEEiSRIelSSVOL S 1 CD^VUT v 7" 
MOSFETQ5 8^J:^^^>MOSFETQ5 
9«, *fC*>«MRtcS*iS. 

[0 0 5 9 ] i5ttKEaftl!lg V OLS 1© 

MOSFETQ52, Q 5 3 (D^- h KlttS^-P 3 , P 
4^?>MOSFETQ58, Q 5 9 £;frLT V c cMK 
tm&Ztls CtidC^-oX. ffi^J@H§I NV2CDMOS 
FETQ5 3#*>ttttfc3*rc, 7-h*SWl^ 
P2 4^ltIEV s sCCffljfe^Ttt*3*iJte»5. C 
<D<t£, ffe^CDMOSFETQ5 2CD^ f -h^:«^3*i 
^^^Kl M0SFETQ58©l^l^IE^ 
/cWWEV c c <fc(3 fcffil»fc«>* MOSFETQ52« 
5E£fcra:*/ ? h^-7 3*ltti^#* *>tfc«©MOSFE 
TQ53JCJ:oT7- F8W1 ©U^;U#T#4 

F'<? ^MOSFETQ54©3>^^>X 
*S;fcfr<3tl. MOSFETQ5 2©y- F*iVpptC 
5S»J3tn:MOSFETQ5 2«^tC*y F*?0[>tt 

FiwittVs s£r&n3*i&o 

[0 0 6 0 ] K#}&*3ftfc*£*fitotti 
L^Er- F#JB^3ftfcJi^{cbC:JS7-- F F^-f^@B 
WDRVOIWm* ±B»*ii**- FB»<D»ffiJcJilC 

2 9*^i»Pl, P2CCfltt&3*iS«EEK:j:o'C> 31 

* y -fe ;uc -e**i^*na i3^>0i4 ct^-r <t 5 &« 
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[006 1 1 9MC, ^WO^^^^ay^'Joa 
2©«F»r*4 y 7 U sr^aftfttH 1 7 Srffll^ttM 

«. 017 ( i ) tc^sftTn&j:^ -en-entt 

M»tftU **>>Wt»»©«rft*« 
aOjHfLroii. 01 7 (2) ©<fc5CC4U*l»ffl 

^ x * issnmctett z &m y - *cc«t s y r>-> 
*07^^2xa^*yr«>^c»*cir*S3W. me 
» y * y tc*$c»r «sttf¥ojKBg £ a s**tuw*« . 

[0 06 2 ] -ecr, ^ttWcfcl^Ttt. 
tf6o*»*©ilj (B3#]B) ^tt*o/ci*K:cti«: 

[0 06 3]^i secy v Vvisx.mto^m&yv- 20 

>K*«A*s*isi. ^-^>if 1 8 fimmztix, m 
$n/c7- FttfcSKsn/tr^rtoy-ty-fe^ccWL/ 

S2 1) o C©iSC>rS*^^©EnaiCCj:0. -t^tcd 

^*y*rjb<DL#iHfflra* ii 7 (3) {c^r J:^cc, 

[0 06 4] #2fS«-CW:, tf-FHWEE*. IB*?*- 
* M 1 0" CcStX&L/cR^UlLU^b (3. 7 V) (CR 
ftLrK*lBL*ffft9 (^f^S22) . c*iOC«fc 

^*y*^oo#i>fflccj£orf s --^*ss!*as 

ft, ■te>*7**HBi 3fccfcD*MB, «J$3ft£ (* 
f'^S23). C<D<t£te, «7-F««EE<fcO*>»^ 40 

*tt "1" tc&D, 7-F»WEEJ:gfe<5t>U*C» 

» "0" oca*, ^c, •fe>^^y^©f s -**®E3 

tfS (Xf^S24) o C^f-^Ste, 02O&C 

fft?£ 5 &«^>^7 ^mss^c «fc o e««ctf a* 

£ (SBC) o 

[0 0 6 5 ] ±BR*fflL Uf^S2 2) cfc 

Hfil^>;7r^SE (ffi)tt3. 5V)*s<7-Ftt 
CcRSSti. L*l>fI©WS#*fT3ftS (xf^S so 
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25) . CftteJcQ, ^y^r-Y«EJ:0fiC»L«^|i 

twrsy^y-fe^ 017 (4) «f#a> 

-fe>*^ 7 1 frh "0" ccSEtoS. 

c*ut*tur> *<y ? y 4 mE.<k*) t>M>L 

-fe^ (h 1 7 (4) w#b> «c*h6ufc-fe> 

"1" <D£3-C£>£ 0 ^I^WCSS 

s 2 1 r<Dm^H*rL*i»<i^isi^ffjtc^7 b $n/c 

<t*^^HiLU^;U (3. 7V) tcifi-3#iftgffcy.* 
V-te)W)mm2titcC±ltCtj;2> 0 a*** CO><b£§4>]iJ 
lr>l*lr»fl[W1-4iB«f-dr "11" fctffiWS-**: 
y-feil/ (017 (4) JRF#C) CC»j£Ufc-fe>^^y* 

£CC3ft£ 0 coj:5ttf¥fflfeH2 0«:SK-rJ:5tt«fi8 

[0 06 6]fCT, m9i2&WE*BmLX* 
>X7v?<D7-Z& "1" t*4y*'J -b^ (01 7 

<4) w#b) «c»i/rii«a**fT5 Uf^s2 
7) o sii*u^wc*rj£Lfc^y7r-r»E 

*BBeLr^y7r-f*tTtt5 (Xf^S28, S2 
9) „ U»^«#'<y^T-f«EEJ:0fcfi<aoW»jS 
"C^^-drM: "1" 35p6 "0" &c^*>£ 0 "T^rtD 
7 "0" tc^bSST, I*^i^'j7 

r ^ittOiSLr "10" £ * y -fe )UD y ? U 
r>ajai^7t5 Wf?^S30) o cnccj:^ 
T. "10" 7^-^<D^^y-fe;U(3[>l/tCiffl[<D«6ot 
■»« mil (5) <DJ:9«:^3<tt4. 

"o i" s "oo" cDx-^^iatftra^^y-fe 
;i^cc»UT4BJ«©y 7U^i/*«ai3Wiif3tia (x 

0^<*T£/ca6tC, Xf^7'S2 1-S3 l^Oil 
(Xf->7"S3 2) 0 

[0 0 6 7 ] ^2CC«. ±K#«CC«£or 'J7Ur>a 
=S:tf ft o/c»£&t, 017 (4) ©W#A. B, CC^R 

[0 0 6 8 ] 
[*2] 











1*7** 
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0 
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0 
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0i Qray^uy^ttfl^ntfT*^ s>y^T 
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[006 9] 7 s a xz-zfitcxziyZ^m^mttt-? 

(1 y^&y^yis^J^V&XZy^JVtm (/RES 

bmiw%7&ic wis? is~m**m=r?z>o 

(2 bmcv-tv hit* (/res) #ffittft3 

n£ iis^cc y ? u v > * zmnrZo io 

(3 )X £ £/R ES^n-) U-<;Utf & C 

(4 "T SEBufc^ft/R E S £ n ^ u^;Uc 

(3 u /re S£;wu-<;ucci,/d£ v y 

[007 0]-# % y^>^3>fcJ:*U*i>ffi©iST 
ft*, f >^WftSr-sa»Stc «j 7 u 7 20 

» ^ * J ■=& y ©«»WE*s^«iSaHE{ bcc»?tr £ t . 

[0 07 2 ] H2 0CCtt, JJE-rf*yTl/-f 12fc<fctf 

?ftCiSS3n^ilKU>f >SDLi t *fflV-*«S 
Li©M«:\ (MjLl2-fitN^tttt 1 2 8$(D7 
-FJBKfcfjELTl 2 8<0) CD^^y Hz;UMCa*3£ytKC 
SfifcSft/cANDSiSftTl^. ftiiFlW>«DL 
\XH ^MOSF ET Q 1 *:frUT3tfj£-r*tf* h 
*BLfc«i»RJiB«:Sft % £/c5*jlv~XijSSUS;*>f 40 
•^MOSFET Q2 *^LTS»^(C««?JtBK: $ 
ntl^ B CtlhQX 4 v fMO SF ET Ql, Q2 

r-Y^^tf) CC, Vcc (3. 3V) <D<fc5tt«ffiK: 
$ft*C£T\ X^^MOSFET Ql, Q2lit 

>tt^<b^n, *>tt.ffio^*yi2;i/*iiLrtry ma 

Z&frmE. <5V) *y*y^;l/©FW 

«). X^7^MOSFET Q 1 <D¥— ht09HB#(2 7 50 
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24 

ly^«SLlOX-f^MOSFETQ2»*7tt 
SSfcSft*. 

[0 0 7 3 ] t>X7 y^-lsISSl 3tt, §^^y?iJtC*t 

jsu"CRW6*i&6o-rf*yru-Y©t^ bmmomn 
n * i 8 us r £ c m o s m m m > x r > y • s a k: «t o « 
fiRStirc^s. R*muccjfe3io-cjSJRflJo^*yr u 

4 (Sr^SffliJ) (Dtf* KSU7'^t-^MOS (S 

W2 i) k<£9 i vocfc^ftsfatcyy^^-^sn, 

5 (SW22) iCctotO. 5 V©<fc5tt«{aK::/y * 

[0 074] fr&Z7v? + -Vtmxv- F«WL# 
R^ffll/U^UteSftfciS, iStRSti/c^^y-fe;!/^ 

0. 2V©<fc5ft*{arfcfcS. COOI. 0V^/ctt0. 
2 V £K#tfflfJCD fcT » h Scomfi 0 . 5Vi CD^ft;g£ Hz 

>xr>^SA^fflLritinrsc<br. m^mor 

[0 075] ±iaHitWe:*5ii"Ctt, mi&LtcJ:5lc s 
«#ii#*:mr 5 ^ * y HzjU#8MK3 tifc fcT * h «llc*t 
!&Ltc<te>X5 (t>X7>^) (C " 1 M h 

brfcor?- Fttcc««&4Mtju>( ( - i o v) «En 

*PU. *©««*ii*U^^CCj£;D/c^y7T^«BE 
(1SISUM3. 5 V) *-7- F«CcR3EUr. 
* ^EPftD 3 ti/c^ * y -fe ;UCD^^Hi L a ^ . 

^ttiif-^iir "i M **R*as*i4or, K^ffl 

7*^^ (■b>X7>7') CC^^-^iLT " 1 " 

r*5^, "i" <E>£oTc>&f ? hcc^is-r^stiA^ 
^jeo^^yiz^fcworii^s^ii^^i/^iEPfti-r 

[0 0 7 6 ] */c, y y u^v^»bf / Ftc*5urt-b>x 
a^r, "i" ©fio-costf* htc^js-rs-rf^y-fe 

[0 0 7 7 ] §2O0-fe>X7 ^^@|KtC*jCir«, ± 

iecD<fc^as#ii^©^cfcw^#*ii^T©^^y 

C/S X EPflD-f ^ # y ^ y -iz JUCD&J D iA^ ^ 

7l/-f(!:WC4lOX-f^fSWl 1, SW12, S 
W13, SW1 4fr6&4KIE*flain]K3 O^RWi^f 
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6>nrc^s^Y ^sw2 l, sw2 2«tr^n»yy 

Wl 1-SW1 4iftCCMOSFETtCj:0fllfiS3n 

[0 0 7 8 ] ^-frttfcmOCClROTtt. 5fcr;w»* 
SWi 3**7 3-&rH2b«:7n-rJ:56c % tr? h*gB 

SW2 1. SW2 2**>2i*xmiRM<DVv bMBL 
Sri. 0 V ©J; ^ ^ 7' 'J f t - ^ l/^;uc?clf -5 . C 10 

^*r^>o t>xr>7'SA^'f^swi4 

£*>3#T y-te* httBHCTSi*^ 0. 5 V(D <fc 

SFET Ql, Q2®y-'h0cVc c<DJ:5&«EE* 

Ql, Q2**>#aHKC3tf£. 
[0 0 7 9 ] *tl*»6, ^^'JTl/^ 1 2WcD^m^ 
-o©9-F»WL*3. 7 VOcfc^ftiHjWU^WClB: 

{Sl^-ty-b^ (Wx.lffll 7cD-b;UA. B) «*># 20 

oT^#SfchSC£teJ:oT0. 2 VcD^&U^l' 

lRU^;u<£0fei&l>y*y -b;u (WiliBl 7<D-b;l/ 
C) tefyVtmczti^ a*-fe^*««<KS*iri»stf9 

HBBLttl. OVO^'^t-^l/^l/^n. 

[0080]^, X^^SW14^t7?ttt> 

*c&C, 7 hSB L±(DX S W 1 3 > ?f t 30 

X. lz>XT>y'S A©P-MOSffll(C«««BEVc c 
Sr. «3kN-MOSlfc8W(j[ (0 V) SrAttft-Ti. 
^e>*fe>X7>7'SA^b'7 hJ&BL, BL*OI 
<^*^#i»fil/fcSL ? MgBL±(DX>f 7fSW 

[0 08 1 ] ^>*T>:?*S AQ5 ^-r~££J£$K£ 
■l*4J»^CC«:. y^SWl 3**:731*T % 02 1 40 
CC^-Tcfc^CC, tf7hiBLit>^7>7 , SAi^ 
OBtL/ct^SS-e. ^-f^SW2 1, SW22£*>3 
iiXiliRffi'JfcJ: mmVmXD t^iBLSVcc-V 
tn (W*tf3. 3V-0. 6V = 2. 7V)©<t^ft 

W2 1, SW22**7l^^^SWl ut> 
3#£o -T€>i, ty^Ty^SAtC^ntO^f 
-^{ctEDr, f-Zifi "1" ^6X>f^SW12^ 
*>3ftT, £ttkf9 hfiBLttt? h»JSKU^ 

(OV) ccfw *^*-t;3*i£ e — 3\ -b>*r>:/ so 



SAtCffiffSftTC^T*-*** "0" fte^^^SW 
1 2***7«a8Sn4/c», ^tttf* MftBLttVc c 

[008 2 ] CCT\ X^^fSWl 4£— M^>3if 
tt>X7>7-SA^';-fe^?^m x^^sw 
1 4 4*7 Stftf* h«BL±©^^ ^SW13*t 
>3-t*Tfc** FSBLi-fe>X7>7 , SAi^SgT 
£ 0 COBB. ■fe>^7>7'SA©P-MOS«*jJ;0fN 
-MOSffJ©»WSBEtt0. 5 VtcHSt/r*s<. 
frh. -b>*T>:/S ACDP-MOSffKcaagSEEV c 

c*, *ytN-Moswjtc«ja«fii[ (ov) 

iit^C, fcff «BL±©X^^f SWl 34t7f 
<5 0 CfttC^oT, •fe>X7>7"SA^ 02 2CC^"T 

"1" *«^Lfcttt8K:, */ciz;l/Cte#j£l,fc4z>* 

r>7'«D^u-<;i/ "o m zmnLtcimtKZo ^-t> 

» nn^y^*-^*. -b>x^?-# " j-j " (D&x<D& 
fTtttoawn«&6&c>. ^cr ( ^-/^f swi 14 

*>U t*? HH^y **-i*«EE ( 1 ) £ 1 

CtX. t^SBLO, BL Vi&5 (BL 

2teffifcoT0 vec y-b? h lt*>< ) . 

[0 0 8 3 ] ^tc, hJKBL±<D>W v *SW1 3 
W7L^lX>f^SW2 1, SW22£*>3i* 
jilRlBOt? h«BL* 1 . OVCW^&^y^* 
-^U-<jUc, *te#JWiflI©tr^ hJSttO. 5 Vco J: 

*UbU^;M3. 7V) ^HfTfil^. 5VW 
5tt^y7r-Y«E*9ttnTS. ?Z>t. L*l>ffl#? 

-F««»?u^i/<fc0fcisc^*y-fe^ («it«iai 7 

<£>-b;UA) «3i->JK«8Cc3ti, SR-fe^SSttStiri* 
hlgBLteO. 2 VOJcStcU^MCfw + 

fciei^*y-fe^ (Witfsii 7(D-fe;uB) «t7Ri 

^LS^ffifcW-i"*^-* "ii" teffisrs^^y-b 
;i/ (hi 7CD-b^o tmmztitcxv bmtet>£t>£ 

B9U^tftb6 "0 M *««FLfett««:*s^«>. 
fcn^u^;i/r*^> (H2 3) . 

[0 0 8 4] CCDt«Br-fe>^7 y **y-fe* 

KL7cf*. HBBL±©^-f -^SWl 3**>3 

■y-^i, f-^"n" cctH^rs^^ey -fe^u (0i 7 
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*B8fRU^^J:0fci«C^*l*ffl©^*y-fe;l/ (01 7 
^tt^-f "1" t«»T4C444S. ^HtkM 

ov) %wm?zc±vt>zT>y'<Dmm7 :: ~z& 
" i *' ccstjs-r * y -te;u£> l # ^fi*Ttf £ <t ^ cc 
uri>5o io 

[0 08 5 ] •»i&»^/U^EPAltk 1 W£X»7- F««a 

- K«*< l )V y 4 0 fc{£ < a o/c-rf * y -fe;U© 

tr* hSoi/^a^u^f^b^ "0" cc*to 

1 ^*S^-r€>o Sot, Cft£-fe>X7 

> 7^ ? ^ it wo'#£iA#£tf & 5 c t -c-fe >x ^ 
"1" {c^fjcrs^^ey-bJKD^u 
*lr>tt*Ttf. L*c>ffl©^0tt*fl*OcT*c4# 

ax y ? *fc±c«*a I /o**«riSrao*-;U2M5e 
0B2oec«|&s*i k "0" ccttoteS^JSS 

ft*, ^ir, "0" teas 4 5 s -* "i o" <d 
^y^jutcat-r* y ^ i/r>^4 M tfTL/, 
"or*, "oo" o^y-fe^ts^i/^s/a 

[0 08 6] a*, W»Lfc«*i&A*- F(C*W5» 
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